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SPY-1D(V) Models and Simulations
Support Operational Testing in a
Remote New Jersey Cornfield
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ccredited models and simula-

tions make land-based testing

of the SPY-1 radar family more

credible than ever before. This

article is about one such oper-
ational radar test, conducted in a
remote New Jersey cornfield.

Also in this article, we explain the veri-
fication, validation, and accreditation
of the SPY-1D(V) program models and
simulations, and how this process not
only ensures the proper use of high-
fidelity, thoroughly understood models
and simulations, but also enhances
the realism and credibility of opera-
tional testing. Further, we describe
development and application of this
accreditation process in support of the
recent SPY-1D(V) radar test; focus on
the managerial versus the technical
aspect of this process; and present
potentially useful ideas to organiza-
tions involved with modeling and sim-
ulation in the operational test and
evaluation arena.

Navy’s SPY-1D(V)
Strategy Decision
In 1994, the Navy faced an important
acquisition strategy decision — impor-
tant because the AEGIS SPY radar sys-
tem is completely integrated into the
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AEGIS ComBaT SysTEM ENGINEERING DEVEL-
oPMEeNT SiTE (CSEDS), HoME oF THE “CORN-
FIELD CRUISER”
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AEGIS ship, and it takes five years to
build a ship. Two options emerged for
consideration:

DR. DAVID S. MAZEL

Option 1. Produce and install a
single SPY-1D(V) radar in a
new construction DDG 51-class
ship.

Option 2. Use the land-based
test site to test operationally the
engineering development
model of the SPY-1D(V) radar.
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Option 1 would cause the interrup-
tion of SPY-1D radar production and
create a unique operational ship for
the sole purpose of at-sea testing to
support a low-rate initial production
acquisition decision. This option
would have the advantage of testing in
the operational environment, but the
disadvantage of delaying fleet intro-
duction of SPY-1D(V) radars for up to
five years and incurring additional
costs for creating a unique asset and
conducting two SPY-1D(V) produc-
tion starts versus one.

Option 2 called for land-based testing
to support a low-rate initial production
acquisition decision without interfer-
ing with current radar/ship produc-

tion. This option had the advantage of
making the acquisition decision in
1996 vice 2003-plus, but the disadvan-
tage of testing in a land-based operat-
ing environment.

Key to the Navy’s SPY-1D(V) strategy
decision was a determination that
land-based testing was adequate to
support a low-rate initial production
decision. Toward that end, the Navy
planned to conduct this land-based
testing at its Combat Systems Engi-
neering Development Site (CSEDS) in
Moorestown, New Jersey. Due to its
land-locked location, CSEDS’ charac-
teristics are vastly different from any
shipboard environment, and those dif-
ferences remained to be assessed.

The CSEDS facility is 50 miles from
the Atlantic Ocean in a location that
prohibits low-flying aircraft and
severely restricts chaff and electronic
jamming activities. Any test scenarios
involving fixed wing aircraft, heli-
copters, chaff, and jamming must be

SPY-1D(V) RapAR. THE AEGIS SPY RADAR SYSTEM IS
COMPLETELY INTEGRATED INTO THE AEGIS DESTROYER FLEET.
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conducted in areas that do not inter-
fere with commercial airways, nearby
subdivisions, or local farm animals.
Site characteristics bear little resem-
blance to the at-sea operating environ-
ment of dynamic sea clutter, multipath
low elevation propagation, and pitch-
ing and yawing conditions a radar will
operate in when installed in a Navy
ship. The testing methods for SPY-
1D(V)’s new capabilities were all
adversely impacted by CSEDS’ site
limitations.

To help make the test adequacy deter-
mination, the Assistant Secretary of
the Navy (Research, Development,
and Acquisition) (ASN[RDA]) commis-
sioned an independent advisory com-
mittee to investigate the SPY-1D(V)’s
capabilities and CSEDS characteristics.
After assessing risk mitigation, techni-
cal risks, and test adequacy, this inde-
pendent committee concluded that,
with the use of models and simula-
tions, the radar could be tested well
enough to support the low-rate initial
production decision. Based in part on
this conclusion, ASN(RDA) chose
Option 2 and signed an Acquisition
Decision Memorandum authorizing
land-based operational testing at
CSEDS.
(¥ _1',.1_‘,,1;{!".;';'1
, ASN(RDA)’s deci-
sion complement-
ed the growing
trend within the
Department of De-
fense (DoD) to
find alternatives
for the ever-increas-
ing costs and rap-
idly shrinking re-
sources associated
with test and evalu-
ation requirements,
particularly require-
ments associated
with field tests.
One alternative is
the use of models
and simulations.
DoD has moved
toward models and
simulations as a
way to cut expens-

il
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es in developmental and operational
testing Real-world assets such as very
small targets, aircraft services, and
missile firings are becoming increas-
ingly scarce and expensive. Some
acquisition programs have been using
models and simulations for years and
have established methodologies for
conducting verification and valida-
tion.

The Verification, Validation, and
Accreditation Process

To the Navy’s independent test agency
— Commander, Operational Test and
Evaluation Force (COMOPTEVFOR)
— the idea of using models and simu-
lations instead of actual field opera-
tions to validate at-sea systems’
performance was a departure from tra-
ditionally accepted testing methodolo-
gy. To the COMOPTEVFOR staff, who
experienced and well understood at-
sea realities, the modeling of the SPY-
1D(V)’s new capabilities for opera-
tional applications had little credibility
because CSEDS is land-locked.

COMOPTEVFOR supported the move
toward models and simulations by
developing a command concept and
procedure that outlined how models
and simulations fits into operational
testing. Involving a process called veri-
fication, validation, and accreditation,
this concept calls for a program execu-
tive office to verify and validate all the
models and simulations it requires to
perform necessary developmental and
engineering tests. Ideally, the verifica-
tion and validation process should sat-
isfy the program executive office that
the selected models and simulations
function as expected. When the pro-
gram executive office is satisfied, it for-
mally accepts the models and simula-
tions for use in developmental testing,
This formal acceptance is called certifi-
cation, and is the measure of the pro-
gram office’s confidence in its model.
After certification, the program execu-
tive office directs the model’s use in
the developmental test strategy. If the
models and simulations will be used
in an operational test, COMOPTEV-
FOR must accredit the models and
simulations for a specific purpose
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within that test. Accreditation is the
COMOPTEVFOR formal acceptance
of the validated models and simula-
tions. COMOPTEVFOR always consid-
ers certification a prerequisite to
accreditation.

Step 1. The Simulation Management
Plan (SMP). Neither the Program
Executive Office Surface Combatants-
AEGIS Program (PEO SC-AP) nor
COMOPTEVFOR possessed the expe-
rience or the infrastructure to support
any of the new models and simula-
tions initiatives, including verification,
validation, and accreditation. Some of
the basic concepts were there such as
certification and accreditation, but few
of the real-world mechanics. Those
mechanics had to be created.

As the first step, we found a working
models and simulations organization.
As a result of using models and simu-
lations for years, the Tomahawk Cruise
Missile Program possessed practical
experience, which it willingly shared.
The PEO SC-AP and COMOPTEVFOR
staff members, however, faced the
daunting task of mastering the Toma-
hawk methodology; the COMOPTEV-
FOR verification, validation, and
accreditation instruction; the program
executive office and COMOPTEVFOR
goals; and the time and financial con-
straints on the entire process. Once
they digested all these elements,
the program executive office and
COMOPTEVFOR staffs jointly authored
a verification, validation, and accredita-
tion plan, called the SPY-1D(V) Radar
System DT/OT Simulation Manage-
ment Plan (SMP).

First SMP Component — The Goals

The establishment of goals by each
participating office is the first compo-
nent of the SMP. Once established,
each office must clearly understand
the goals of all other offices and joint-
ly design a framework that will mutu-
ally support the achievement of all
goals.

Accreditation of those models that
supported its mission — the opera-
tional test —was COMOPTEVFOR’s
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primary goal. In this case, accredita-
tion required seven models/simula-
tions/simulators/stimulations. Only
after a thorough review of the verifica-
tion and validation process to deter-
mine the fidelity of each model in sup-
porting operational testing, was
accreditation awarded. Prior to accred-
itation, we prepared and reviewed the
following required documents for
each model (discussed at length in
subsequent paragraphs):

« Simulation Validation Plan
« Simulation Validation Report

- Simulation Version Description
Document

+ Program Executive Office Certi-
fication

No requirement exists that any model
must exactly replicate the real world,
in other words, no model is expected
to be a “perfect” empirical representa-
tion.

Alternately, one of the program execu-
tive office’s major goals was the
accreditation of its models and simula-
tions. Accreditation meant that the
SPY-1D(V) models and simulations
were credible enough to conduct the
test strategy outlined in ASN(RDA)’s
Acquisition Decision Memorandum.
Accreditation also meant that an out-
side activity reinforced the program
executive office’s reputation for
enforcing standards. Since certifica-
tion was a prerequisite to accredita-
tion, the SMP outlined the program
executive office’s certification require-
ments as well.

Second SMP Component —

Verification and Validation Method

The other major component in the
SMP is the actual verification and vali-
dation execution framework. The pre-
ferred, overarching theoretical concept
of verification and validation calls for a
disinterested third party to accomplish
validation. This type of validation is
known as independent verification
and validation. For the SPY-1D(V), nei-



ther the time nor the money existed to
contract such a party to independent
verification and validation — all seven
required models and simulations.
Instead, the SMP authorized an inter-
nal verification and validation method,
the use of which represented a need to
mitigate any credibility risk to the pro-
gram. This meant that the models and
simulations developers would validate
their own models with program execu-
tive office and COMOPTEVFOR over-
sight instead of independent verifica-
tion and validation.

Again, in the interest of time and
money, the SMP did not require new
data collection. In other words, for cer-
tain models the developers were not
tasked to acquire new empirical data
to support verification and validation.
New collection and analysis of atmos-
pheric propagation, sea clutter, or live
missile telemetry data was impractical.
This information already existed in
several places and could be used at
significant time and cost savings.

Third SMP Component — Credibility
Next, PEO SC-AP and COMOPTEV-
FOR agreed that their staffs must
maintain ruthless self-discipline to
reduce risk and ensure credibility
since independent verification and val-
idation would not be used. All verifica-
tion, validation, and accreditation pro-
cedures, results, and discussions
would be open to outside agencies’
inspection. This openness philosophy
was the cornerstone of the entire
effort’s success.

Fourth SMP Component —

The Framework

Finally, the SMP provided the organi-
zational structure to achieve the goals
and execute the verification and vali-
dation method. This structure consist-
ed of the Simulation Management
Board (SMB) and the Simulation Con-
trol Panel (SCP). The SMP required
the use of the SMB and the SCP and
provided an executive summary of
their functions. The SMP also
described each one’s membership and
its role in accomplishing certification
and accreditation.

SPY-1D(V) ACCREDITATION PROCESS

Determine Mutual Goals

. List Certification Requirements
. List Accreditation Requirements

Author Joint SMP . Outline VV&A Process

. Determine V&V Approach on a Case Basis

. Approve Developers’ SVPs

. Oversee V&V Process

. Examine V&V Results: Fidelity, Capabilities, & Limitations

Approved _
SVR/SVDD » Return to Developer

. Examine SCP Results
. Determine Rigor in Process

Recommend

Certification » Return to SCP

Certifying Authority

Return to SMB

> Developmental Tests

Accreditation Authority

Return to SMB

Operational Test

\

Simulation Management Plan

VV&A

SCP
SVR

Verification, Validation, and Accreditation
Simulation Control Panel
Simulation Validation Report

SVDD Simulation Version Description Document

SMB Simulation Management Board
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Step 2. The Simulation Control
Panel (SCP). The SCP provided the
working technical oversight of the veri-
fication and validation process. Its
composition included mainly techni-
cal personnel, who well understood
their respective models and simula-
tions, as well as AEGIS combat system
technical representatives. Part of the
SCP’s function was to promote a tech-
nical exchange.

The SCP — Its Membership

The SCP’s chairperson was the SPY-
1D(V) program manager’s assis-
tant. The co-chairperson was the
COMOPTEVFOR operational test
director for the SPY radar program.
These two individuals directed the
oversight process. It is important to
note that both co-chairpersons had to
be in agreement for any item to pass
the SCP. Other members included
technical representatives from the
three companies who developed the
models and simulations, namely
Lockheed Martin (Government Elec-
tronic Systems) Corporation, Technol-
ogy Service Corporation, and Systems
Engineering Group. Additionally, the
Naval Surface Warfare Center and
AEGIS Technical Representative pro-
vided technical support to the program
executive office chairperson, and the
Center for Naval Analyses supported
the COMOPTEVFOR co-chairperson.

The SCP —Its Function

As previously mentioned, the SCP’s
charter was to perform the working-
level oversight of the verification and
validation process. Toward that end,
the membership devoted a good deal
of time and effort to understanding
and defining the seven models and
simulations. When the SCP leadership
believed they achieved a sufficient
understanding of each model and sim-
ulation, they asked the developer to
propose a verification and validation
plan based on its assets and the data
available. When the developer eventu-
ally submitted a proposal, the mem-
bership then discussed it at length and
selected the actual process the devel-
oper would use to validate the models
and simulations.

ad

When the SCP
leadership believed
they achieved
a sufficient
understanding of
each model and

simulation, they

[

Most of the early meetings centered
around selecting the proper verifica-
tion and validation method. Some-
times these discussions were rather
frank and resulted in some strong dis-
agreements, but fortunately the SMP
did not require unanimity. Once the
co-chairpersons accepted the valida-
tion proposal, the developers proceed-
ed to write the Simulation Validation
Plan. The SCP met frequently to moni-
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tor validation progress. Sometimes, of
necessity, the SCP changed verification
and validation procedures because the
developer found a better way or dis-
covered the current method wasn’t
working as planned. The SCP mem-
bership carefully reviewed validation
progress and early results to ensure
they met the objectives initially out-
lined in the SMP. As verification and
validation progressed, the developers
began to write the Simulation Valida-
tion Report and the Simulation Ver-
sion Description Document.

The Simulation Validation Plan
Groundwork. The SMP required a sep-
arate Simulation Validation Plan for
each model and simulation. As previ-
ously noted, early SCP meetings cen-
tered around determining which verifi-
cation and validation method to
employ for each model and simula-
tion. During those determinations and
in order to author the Simulation Vali-
dation Plan, several questions re-
mained to be answered, or at least
addressed:

Is the model and simulation a model? (A
model is defined as a physical, mathe-
matical, or otherwise logical represen-
tation of a system entity, phenomenon,
or process.)

Is the model and simulation a simula-
tion? (A simulation is defined as a
method for implementing a model
over time, or where real-world and
conceptual systems are reproduced by
amodel.)

For what purpose will the model and
simulation be used?

What are the capabilities and limitations
of each model and simulation?

What value will the model and simula-
tion add to the operational test?

How will use of each model and simula-
tion impact the operational tester’s abili-
ty to formulate conclusions?

How does the model interoperate with the
other six models?



What options exist within the
time/money/data constraints to verify
and validate each model?

In practice, the SCP answered some of
these questions only after they
approved the Simulation Validation
Plan, and the interoperability issue was
never completely addressed. The SCP
intended the verification and valida-
tion process to be flexible. When the
panel found a better way, they altered
the process and sometimes changed
an answer too. Once the SCP assem-
bled sufficient information, it ad-
dressed requirements for the Simula-
tion Validation Plan.

Two Simulation Validation Plan Re-
quirements. The first Simulation Vali-
dation Plan requirement was the selec-
tion of the right method based on the
SCP’s understanding of the models
and simulations . As a result, the SMP
mandated that the verification and val-
idation process use at least one of
three possible methods:

+ Model-to-Real-World Compari-
son

*Model-to-Model Comparison
+ Code Analysis

For SPY-1D(V), a model-to-real-world
example was the simulation that repre-
sented small radar cross-section tar-
gets. Because no real-world targets
existed, the developer used the model-
to-real-world simulation, attaching a
physical sphere to a balloon and
launching it into the air. This sphere
had a known cross-section that fluctu-
ated in the real environment. As it
floated away, the SPY-1D(V) radar
tracked the sphere. It also tracked a
target simulation constructed with the
same cross-section. Unlike the sphere,
however, the target simulation pos-
sessed no cross-section fluctuating
capability. We then compared the
sphere’s cross-section, as observed by
the radar, to the simulation’s cross-sec-
tion as observed by the radar. Results
determined the corrective action nec-
essary to improve the simulation.

A model-to-model example was the
sea clutter simulation. We used this
simulation because CSEDS is a long
way from the ocean. The simulation
was actually a composite of two mod-
els and simulations — a mathematical
model, representing the sea clutter
phenomenon; and a hardware genera-
tor, which implemented the model
into the system such that the radar
could observe the sea clutter. Valida-
tion of the generator’s implementation
ability compared the mathematical
model with the generator’s simulation.
The results initiated a plan of action.

The second requirement stipulated
that the known capabilities and limita-
tions of the models and simulations
be stated. Every Simulation Validation
Plan included a list of the known
capabilities and limitations of its
model to preclude future misunder-
standings. The unforeseen benefit of
this requirement was the discovery
that the “known” capabilities and limi-
tations listed in the Simulation Valida-
tion Plan were not necessarily the same
ones revealed later during verification
and validation.

As verification and validation pro-
gressed, the SCP began to author the
next two required documents, the Sim-
ulation Validation Report and the Sim-
ulation Version Description Document.

The Simulation Validation Report

The Simulation Validation Report was
the written report of results achieved
during verification and validation. It
contained an executive summary and
a technical analysis section. Included
in the Simulation Validation Report
were validation details such as —

- a description of the actual vali-
dation procedure;

- a discussion of why that proce-
dure differed from the one out-
lined in the Simulation Valida-
tion Plan; and

- a list of capabilities and limita-
tions confirmed by the verifica-
tion and validation. Where the
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Simulation Validation Plan and
Simulation Validation Report
lists differed, the developer
added an explanatory note.

The Simulation Version Description
Document

The Simulation Version Description
Document briefly described the com-
puter program configuration manage-
ment that supported the models and
simulations. The developer met this
SMP requirement chiefly through a
related, non-accreditation event called
a COMOPTEVFOR Software Quick-
look. A Software Quicklook provided
COMOPTEVFOR with a basic under-
standing of a developer’s software
management program.

The program executive office had pre-
viously encouraged the conduct of a
Software Quicklook to promote
COMOPTEVFOR’s understanding of
configuration management issues. A
thorough review of the Quicklook
confirmed that the prime developer
followed accepted software configura-
tion management procedures, further
increasing COMOPTEVFOR’s confi-
dence in the models and simulations.
Since the Quicklook is not a verifica-
tion, validation, and accreditation
requirement, it did not eliminate the
accreditation requirement for a Simu-
lation Version Description Document.
However, using Quicklook data, the
SCP could streamline the document.

Now verification and validation was
complete. The SCP had written a Sim-
ulation Validation Plan, and the devel-
opers had executed it. The approved
Simulation Validation Report con-
tained an executive summary and the
technical results. The Simulation Ver-
sion Description Document was com-
plete.

The co-chairpersons agreed to move
the verification, validation, and accred-
itation process forward. The next step
was to convene the Simulation Man-
agement Board.

Step 3. The Simulation Management
Board (SMB). The SMB was a four-
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member board, chaired by the SPY-
1D(V) program manager. Its purpose
was to recommend certification to the
program executive office certifying
officer. Prior to recommending certifi-
cation, it evaluated the Simulation Vali-
dation Reports provided by the SCP.
The SMB voting members were the
chairperson, the PEO SC-AP models
and simulation division head, and an
AEGIS Technical Representative senior
staff member. The COMOPTEVFOR
Assistant Chief of Staff for Surface
Warfare acted as the single, nonvoting
advisory member.

The SMB acted to satisfy its member-
ship that the verification and valida-
tion had been rigorously executed. In
that regard, the board consulted the
COMOPTEVFOR advisory member
for the accreditation authority’s per-
spective on the verification and val-
idation results. When the vote was
unanimous, the board forwarded a
certification recommendation to the
proper authority at the program execu-
tive office. When the vote was not
unanimous, the board returned the
product to the SCP for additional
work.

The SMB/SCP membership intended
their proceedings to be an open
process. Interested parties from the
Director, Operational Test and Evalua-
tion and the Institute for Defense
Analyses had a standing invitation to
attend either board/panel. The mem-
bership extended this standing invita-
tion for two purposes:

«Without specific DoD guid-
ance, the SPY-1D(V) joint
verification, validation, and
accreditation effort was some-
what “experimental.” Agencies
closer to DoD might be able to
provide additional perspectives
on the future evolution of
models and simulations

policy.

+ The demonstration of the rigor-
ous, disciplined process should
be witnessed and not merely
advertised.
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Step 4. Certification and Accredita-
tion The SMB chairman briefed the
certifying authority on the results and
recommendations of the SMB. This
authority certified the recommended
models and simulations when con-
vinced that the SMB had applied the
requisite tough examination required
by the SMP tenet of self-discipline.
After the program executive office
completed its internal administration,
the certifying official then sent an offi-
cial letter of certification to the accredi-
tation authority.

Upon receipt, the OPTEVFOR opera-
tional test director briefed the accredit-
ing officer on the certification letter.
Included in the brief was a synopsis of
the technical details from each Simula-
tion Validation Report, including capa-
bilities and limitations; the intended
use of the models and simulations in
the operational test; and an assess-
ment of whether the ability to draw
conclusions was affected. The brief
also discussed how well the developer
met COMOPTEVFOR requirements,
and then provided recommendations.
COMOPTEVFOR accredited the mod-
els and simulations when convinced
that the program executive office/
COMOPTEVFOR/developer working
team had satisfactorily executed its
charter.

The operational test director was now
able to complete the test plan, obtain
its approval from the appropriate
authority, and conduct the opera-
tional test. Afterwards, the data analy-
sis, final report, and test results brief-
ings relied heavily upon the
verification, validation, and accredita-
tion effort.

Future Challenges

The successful achievement of certifi-
cation and accreditation for the opera-
tional test did not mean the end of the
SPY-1D(V) validation, verification, and
accreditation process. As expected, the
subsequent briefings provided to PEO
SC-AP, COMOPTEVFOR, and the
Director, Operational Test and Evalua-
tion resulted in feedback. Thus, some
new challenges arose:
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+ Expand existing databases by
collecting new empirical real-
world data.

+Refine models and simulations
fidelity; such as the sea clutter
mathematical model, to more
closely approximate real sea
clutter.

- Increase the capabilities of
essential models and simula-
tions, such as incorporating a
fluctuating radar cross-section
behavior in the simulated tar-
gets.

« Overcome certain limitations,
such as the sea clutter genera-
tor’s inability to implement
fully the sea clutter model.

« Improve the verification, valida-
tion, and accreditation process.

- Investigate new models and
simulations that will add value
to future developmental and
operational tests.

Lessons Learned

In reality, the functioning of the verifi-
cation, validation, and accreditation
process was not nearly as clean or lin-
ear as outlined in this article. In some
cases, the developer wrote the Simula-
tion Validation Plan and the Simula-
tion Validation Report concurrently;
for example, if a validation procedure
proved impractical halfway through,
and another method had to be imple-
mented. In other cases, a model’s veri-
fication and validation yielded an
unexpected result. Once we found
that a model intended for use dis-
played an undesired, less-realistic
effect when compared to other indus-
try models. Ultimately, we discarded
this model and selected a substitute.
For reasons like these, the SCP was
educational for all its members.

We continued to assimilate lessons
learned throughout the course of this
verification, validation, and accreditation
process. A brief description and solution
for three of these lessons follow:



Lesson 1

We originally constructed the SCP as a
voting body, similar in makeup to the
SMB. However, at this level a simple
majority vote consisting of the three
developers and/or a supporting orga-
nization could theoretically override
the desires of either the program exec-
utive office or COMOPTEVFOR. The
SMP had obligated the program
executive office chairperson and
COMOPTEVFOR co-chairperson to
support mutually the plan’s common
goals. For either individual to proceed
without the complete concurrence of
the other was self-defeating, regardless
of developers’ positions. So in prac-
tice, voting was irrelevant and ulti-
mately eliminated; a simple agreement
between chair and co-chair moved the
SCP forward.

Lesson 2

Only one SCP existed for all seven
models and simulations. The Toma-
hawk Program’s original concept of
one SCP per model was good, but
considered impractical for SPY-1D(V)
because of time and money con-
straints. So, each SCP meeting ad-
dressed all the concerns and problems
associated with each model and simu-
lation. As test time drew near, with
much left to do, this “do-everything-at-
SCP-meeting” approach failed. The
SCP could not efficiently handle all
the requirements of Simulation Valida-
tion Report development for seven
models. Simulation Validation Plan
writing turned out to be much more
challenging and controversial than
anticipated. The SCP eventually be-
came so inundated, a permanent ses-
sion appeared necessary.

The solution was to break up the SCP
into smaller teams that each dealt with
a subset of Simulation Validation
Reports. This allowed the available
expertise to focus more completely
and exactly than before. One team’s
membership consisted of two Lock-
heed Martin experts as well as repre-
sentatives from the Naval Surface War-
fare Center and Center for Naval
Analyses. Another team included an
AEGIS Technical Representative

staffer, a Lockheed Martin engineer,
and an OPTEVFOR analyst. Represen-
tation on each team also included
the program executive office and
COMOPTEVFOR. When a team
wished to present a viable product,
the membership convened the formal
SCP.

Lesson 3

The honesty and integrity of all the
participants in the verification and val-
idation process was absolutely vital to
its credibility. The co-chairing offices
hid nothing from external observers,
including some rather high-spirited
controversies. One developer immedi-
ately revealed a model’s limitation,
newly discovered during verification
and validation, that impacted unfavor-
ably on its use. To their credit, the
supporting activities focused their
attention on problem solving, not just
problem noting,

Conclusion

The net result of this rather involved
process had several positive elements.
All parties learned that a model’s lega-
cy is not sacrosanct. We uncovered
preexisting, unknown capabilities and
limitations that led to a more precise
use of the models and simulations and
a more accurate interpretation of test
data. Ultimately, we achieved a high
degree of confidence in the capabilities
as well as the limitations of the models
and simulations. The program execu-
tive office and its developers al-
so gained fresh insight about their
models and simulations and how to
improve them.

And finally, COMOPTEVFOR authored
an operational test plan that realistical-
ly and fairly tested the radar at
CSEDS. ASN(RDA)’s acquisition strat-
egy worked as intended, and the Navy
saved a lot of time and money. Com-
mon sense and teamwork made this
process viable and successful. DoD
will see more of these efforts in future
programs as the program office/devel-
oper/operational tester combination
works smarter to place the best tech-
nology available in the hands of the
warfighter.
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